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UNITED STATES PATENT OFFICE. 
JOSEPH J. MULLAN, OF PHILADELPHIA PENNSYLVANIA. 

v.Acuu Vi-Puri P. 
No. 844,784. . Specification of letters Petent. Patented Feb. 19, 1907. 

Application filed August 4, 1905. serial No. 272,655, 

To all whom it may concern: 
Beit known that I, Jose PH. J. MulLAN, a 

citizen of the United States, residing at Phila 
delphia in the county of Philadelphia and 
State of Pennsylvania, have invented an Im 
provement in, WNFO, of which the following is a specification. 
My invention relates to vacuum-pumps, 

and particularly to that type which maybe 
termed a “valveless' suction double-acting 
wet vacuum-pump. I am aware that valve 
less suction-pumps per se are not new; but 

15 

this, class of pump as heretofore constructed 
embodied features--such, for example, as an 
excessive clearance between the ends of the 
piston travel and the discharge-valves-mak 
ing it necessary to employ excessively large 
REE or run the pumps at an abnormally 

2o 
clency. 
igh speed to performa, given duty and also 

causing these pumps to be of generallow effi 
In carrying out my invention I employ a 

cylinder, a lining therefor, a piston therein, 
heads for said cylinder having valve-seats 
therein and valves connected thereto, casings 
Surrounding said cylinder-heads, heads for 
said casings providing water-chambers be 
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tween the same and the said cylinder-heads, 
a longitudinal casing extending between the 
aforesaid casings and preferably integral 
there with, providing a communicating pas 
sage between said water-chambers, a suction 
inlet connection on said longitudinal casing 
extending through the said passage, therein 
and communicating with the interior of the 
said cylinder through suitable openings pro 
vided in the cylinder-lining adjacent to the 
inner orifice of the said inlet connection, a 
discharge-outlet connection also on said lon 
gitudinal casing, and means for equalizing 
the pressure on opposite sides of the said pis 
ton, all of which will be hereinafter more par 
ticularly set forth. 

In the drawings, Figure 1 is a side eleva 
tion of my improved vacuum-pump. Fig. 2 
is a plan of the same. Fig. 3 is a central ver 
tical longitudinal section of the pump. Fig. 
4 is a central transverse section, the herein 
before-described figures being illustrations of 
a double pump. Fig. 5 is a central vertical longitudinal section of a single pump, and 
Fig. 6 is an end view of the stem of a dis charge-valve. 

Referring to the drawings, a designates 

bronze or any other suitable material. With 
in the lining b a piston c is employed, as is 
customary, the Peripher surface of which may be provided with Snap-rings 2, as indi 
cated in Fig. 3, for the purpose of packing the 
piston, or the peripheral surface of the piston. 
may be provided with a series of circumfer 
ential grooves 3, as indicated in Fig. 5, for 

same purpose. A piston-rod d is con 
nected to the piston cin any customary man 
ner, and the ends of the cylinder a are pro 
vided with headse, secured thereto in any de 
sired manner and provided in suitable posi 
tions with valve-seats 4. f 
Each of the valves 5 employed in my im 

helical or other spring 10, extending between 
the head 8 of the valve-stem and a disk ll, 
surrounding said stem and bearing against 
the outer surface of the valve 5, and the 
bushing 6 sliding on the stem in the actual 
tion of the valve relieves the valve perse of 
the wear caused by the movement thereof. 
The ends of the cylinder are provided with 

a headg, securedt 
ner and providing between the same and the 
heads of the cylinder water-chambers into 

ereto in any desired man 

roved pump is preferably provided cen E. with "big 6, through which the 
valve-stem 7 passes, and is secured centrally 
in a valve-seat, the head of the valve-stem being enlarged and provided with a suitably 
shaped recess 9 to receive a tool for fitting 
the valve in place and adjusting the same to 

pump are discharged through the said valves. 
5, and h is a casing extending longitudinally 
between the casingsff and providing a com 
municating passage between said chambers. 
The casing-heads g are preferably so con 

structed as to be provided with immediate 
packing-glands 12 and remote packing 
glands 13, a well 14 being provided between 
the glands 13 and 14 for the reception of 
water or other liquid to effect a seal. A suc 
tion-inlet connection i is provided, extending 
from a point exteriorly of the longitudinal 
casing hithrough the same, through the com 
GE; assage formed by the longitudi 
nal casingh by means of the walls 15, and into 

the proper tension, which is obtained by a 

the interior of the cylinder a by way of suit 
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casings f, preferably concentric with the 
same, but of considerably greater diameter, 
and the said 5. fare each provided with 

which the air and water in the operation of the - 
95 
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55 pump-cylinder provided with a fining b, of able ports or openings 16, arranged in the IIo 
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opposite ends O 
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lining b adjac int to the inner orifice of the 
said section-inet connection. The ports, 16 
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I claim as my invention 
1. In a double-acting valveless suction 

may be arranged at an angle, as indicated in vacuum-pump, the combination with a cyl. 
Figs. 2 and 3, this being necessary when the 
snap-rings are employed as a piston-packing 
in order to prevent the displacement of the 
same, or, as indicated in Fig. 5, a central 
strengthening-rib 17 may be provided in the 
cylinder-lining at the inner orifice of the suc 
tion connection i, the ports or openings ex 
tending circumferentially at either side of 
the said rib 17 between the opposite walls of 
the said orifice, and k designates a discharge 
outlet connection, preferably also on the lon 
gitudinal casing hand communicating with 
the passage provided thereby from the said 
water-chambers at the ends of the cylinder. 
I also find it necessary to employ a means for 
equalizing the pressure on opposite sides of 
the piston, which is found particularly neces 
sary in starting the pump. In the present 
case and as illustrated such a means may 
constitute pipe connections 18, communicat 
ing at opposite ends of the cylinder with the 
interior thereof, and pipe connections 19 with 
the intervening check-valves 20, the adja 
cent ends of the pipes 19 being secured in the 

Pa T21 from which a pipe 
22 communicates with the passage provided 
by the longitudinal member h, and the check 
valves 20 are preferably provided with stems 
and hand-wheels 23. After the pump is fully 
under way these valves may be closed, as the 
same are not then absolutely necessary. 

may also be conveniently provided with suit 
able taps in the cylinder and casings f here 
of for the reception, respectively, of suitable 
plugs 24 and 25 for drainage purposes, and, as 
indicated in Fig. 5, in the single pump struc 
ture, or, for that matter, in lieu of the liquid 
seals (shown in Figs. 1, 2, and 3) I may employ 
a cage-seal, (indicated at 26,) centrally above 
which a tap 27 is provided for the reception 
of a suitable vessel for containing the liquid 
to effect the seal. 
From the foregoing description and the 

drawings it will be apparent that the body of 
the pump, which is an integral structure of cast metal, comprises the following parts: 
the pump-cylinder a the casings and flanged 
portions fat each end of the cylinder, which 
extend therefrom to the full length of the 
pump-body; the casing h, in width agreeing 
with the diameter of the cylinder and extend ing up and arched gver; the centrally-disposed 

nged section-inlet i, which in cross-section, 
ig. 4, broadens to the inner diameter of the 

cylinder and in longitudinal section, Fig. 3, 
bo 
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contracts appreciably by the walls 15, and the 

The pump structure hereinbefore described. 

inder, a piston and piston-rod therefor, of 
heads for the end of said cylinder, valves and 
valve-seats therein, casings surrounding the 
ends of said cylinder, a casing extending be 
tween the aforesaid casings, a suction connec 

7 o 

tion passing through the said casing and lead 
ing into said cylinder, and a discharge con 
nection leading from the said casing. 

2. In a double-acting valveless suction 
vacuum-pump, the combination with a cyl 
inder, a piston and piston-rod therefor, of 
heads for the ends of said cylinder, valves and 
valve-seats therein, casings surrounding the 
ends of said cylinder, a casing extending be 
tween the aforesaid casings, a suction connec 
tion passing through the said casing and lead 
ing into said cylinder, a discharge connection 
leading from the said casing, and means for 
equalizing the pressure on opposite sides of 
the piston. . . 

3. In a double - acting valveless suction 
vacuum-pump, the combination with a cyl 
inder, piston and piston-rod therefor, of a lin 
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ing fitting within said cylinder, heads for the 
said cylinder, valves and valve-seats in the 
cylinder-heads, casings surrounding the ends 
of said cylinder, a casing extending between 95 
the aforesaid casings, a suction connection 
passing through said casing and leading into 
said cylinder through suitable ports provided 
in the said lining adjacent to the inner orifice 
of said. Suction connection and a discharge 
connection also leading from the said casing. 

4. In a double acting valveless suction 
yacuum-pump, the combination with a cyl inder, piston, and piston-rod therefor, of a 
lining fitting within said cylinder, heads for 
the said cylinder, valves and valve-seatsin the 
cylinder-heads, casings surrounding the ends 

Loc 
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of said cylinder, a casing extending between 
the aforesaid casings, a suction connection 
passing through said casing and leading into 
said cylinder through suitable ports provided 
in the said lining adjacent to the inner orifice 
of said suction connection, a discharge con 
nection also leading from the said casing, and 
means for equalizing the pressure on opposite 
sides of the piston. 

5. In a double-acting valveless suction 
vacuum-pump, the combination with a cyl 
inder, a piston and piston-rod therefor, of a 
lining fitting within said cylinder, heads se 
cured to the ends of said cylinder, discharge 
valves and valve-seats therefor in the said 
cylinder-heads, casings surrounding the ends 
of said cylinder, heads for the said casings 
providing chambers between the same and 

discharge-outlet k, formed hyoutward ex- the said cylinder-heads into which the vapor 
tensions from opposite sides of the section- and liquid are discharged through said 
inlet (see Fig. 2) around the same, and which valves, a longitudinal casing extending be 
terminate in a flange to which a discharge 

communicating passage between the said pipe is to be secured. 
tween the aforesaid casings and providing a 

d 
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lining fitting within said cylinder, heads se 
cured to the ends of said cylinder, discharge 
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said suction-inlet connection, and a dis 

of the said suction-inlet connection, and a 
gitudinal casing and communicating with the 
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chambers, a suction-inlet connection leading through the said communicating passage in 
the longitudinal casing into the said cylinder, 
through suitable openings provided in the 
said lining adjacent to the inner orifice of the 
charge-outlet connection on the said longitu 
dinal casing and communicating with the 
page provided thereby. 

6. In a double-acting valveless suction 
vacuum-pump, the combination with a cyl 
inder, a piston and piston-rod therefor, of a 

valves and valve-seats therefor in the said 
cylinder-heads, casings surrounding the ends. 
of said cylinder, heads for the said casings 
providing chambers between the same and 
the said cylinder-heads into which the vapor 
and liquid are discharged through said valves, 
Racing is secured to the last aforesaid 
eads, intermediate liquid seals between the said packing-glands, a longitudinal casing ext 

tending between the aforesaid casings and 
providing a communicating passage between 
the said chambers, a suction-inlet connection leading through the said communicating pas 
sage in the longitudinal casing into the said 
cylinder, through suitable openings provided 
in the said lining adjacent to the inner orifice 
discharge-outlet connection on the said lon 
passage provided thereiby. 

7. In a double-acting valveless suction 
vacuum-pump, the combination with a cyl 
inder, a piston and piston-rod therefor, of a 
lining fitting within said cylinder, heads se 
cured to the ends of said cylinder, discharge 
valves and valve-seats therefor in the said 
cylinder-heads, casings surrounding the ends 
of said cylinder, heads for the said casings 
providing chambers between the same and the said cylinder-heads into which the vapor 
and liquid are discharged through said valves, 
a longitudinal casing extending between the 
aforesaid casings and providing a communi 
cating passage between the said chambers, a 
suction-inlet connection leading through the 

said communicating passage in the longitu 
dinal casing into the said cylinder through 
suitable openings provided in the said lining 
adjacent to the inner orifice of the said suc 
tion-inlet connection, and a discharge-outlet 
connection on the said longitudinal casing 
and communicating with the passage pro 
vided thereby, pipe connections leading from 
the opposite ends of the said cylinderinto the communicating passage provided by said 
longitudinal casing, and check-valves suit 
ably placed in the said pipe connections. 

8. E. a double-acting valveless suction 
vacuum-pump, the combination with a cyl 
inder, piston and piston-rod therefor, of 
heads for the ends of said cylinder, discharge 
valves and valve-seats therein, casings sur 
rounding the ends of said cylinder, a casing 
extending between the aforesaid casings, a 
suction connection leading centrally to the 
said cylinder, a lining for the said cylinder 
provided with a series of apertures placed at 
an angle. adjacent to the inner orifice of said 
suction-inlet connection, snap-rings for pack 
ing said piston, and a discharge-outlet cont 
nection leading from the said longitudinal casing. 

9. In a vacuum-pump, a body of integral 
structure comprising a cylinder, casings and 
flanged portions at the ends of said cylinder 
which extend therefrom to the full length of the pump-body, a casing in width agreeing 
with the diameter of the cylinder and extend 
ing up and arched over a centrally-disposed 
flanged suction-inlet which in transverse Sec 
tion broadens to the inner diameter of the 
said cylinder and in longitudinal section cons 
tracts appreciably by walls within the said 
casing, and a discharge-outlet formed by out 
ward extensions from the opposite sides of 
the said suction-inlet around the sance and 
which terminate in a flange, substantially as 
described. 

Signed by me this 26th day of July, 1905 
JOSEPH. J. MULAN. 

Witnesses: 
RoDNEY MoRRIsoN, 
WM. B. SOUDER. 
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